HABR-GAMA A et al. -Bowel preparation for colonoscopy: comparison of mannitol and sodium phosphate. Results of a prospective randomized study.
The ideal method of bowel preparation for colonoscopy associates effectiveness, safety, ease of administration, low cost, and good patient acceptance. Mannitol (M) and polyethyleneglycol (PEG) are the most commonly utilized, with various articles confirming that both are equally effective and safe for bowel cleansing 1, 6 . Nevertheless, about 5-15% of patients experience difficulty in swallowing the necessary volume, especially when using PEG, resulting in inadequate bowel preparation 7, 8 . Use of sodium phosphate is an attempt to improve tolerance, since a considerably smaller volume is required, maintaining the same effectiveness 9, 15 . We confirmed these findings for sodium phosphate compared to PEG in a randomized prospective study on 90 patients undergoing elective colorectal surgery 16 encouraging us to also utilize sodium phosphate for precolonoscopic cleansing.
The purpose of the present randomized, prospective study is to compare precolonscopic preparation with mannitol and sodium phosphate, analyzing for their effectiveness, safety, and side effects.
PATIENTS AND METHOD
The study was prospective and included 80 patients undergoing elective colonoscopy in the Colonoscopy Unit of the Coloproctology Division of Hospital das Clinicas, University of São Paulo during the period from April to July 1998. Only patients with a diagnosis of renal failure, liver disease with ascites, and severe congestive heart failure, and those undergoing emergency colonoscopies were excluded from this investigation. After an explanation about the study, all patients signed a consent agreement.
The patients were randomized by simple heads-or-tails allotment and were given 10% mannitol (Group M) or sodium phosphate (Group NaP) for bowel preparation. Both solutions are currently produced at our pharmacy. Patients were instructed to follow a liquid diet without residues, starting after lunch on the day prior to the examination. Subjects in Group M were also instructed to take four tablets of bisacodyl (Dulcolax ® , Boehringer De Angeli, São Paulo, SP) on the night prior to the exam. They were admitted on the morning of the colonoscopy and received two ml of metoclopramide intramuscularly prior to drinking 750 ml of 10% mannitol 21 . The sodium phosphate solution (monobasic sodium phosphate: 0.24 g/ml and dibasic sodium phosphate: 0.09 g/ml) was administered in two equal doses of 90 ml. The first dose on the afternoon prior to the examination (16:00h) and the second on the morning of the colonoscopy (07:00h), for a total of 180 ml. The colonoscopies were performed in the late morning.
The following data were recorded: sex, age, and variation of body weight (patients were weighed immediately before bowel prep and right after examination). Laboratory tests (hemoglobin level and hematocrit, serum Na, serum K, serum P, serum Ca, and serum osmolarity) were performed in all, immediately before and after bowel cleansing. Upon completion of bowel preparation and before colonoscopy, patients filled out a questionnaire with the objective of identifying side effects (nausea, vomiting, abdominal pain, abdominal distension, dizziness, perianal irritation) and degree of acceptance of the solution given.
Bowel preparation was evaluated by the endoscopist in a blinded-trial and graded as:
• Excellent -presence of clear fluid, without any fecal material • Good -presence of cloudy fluid, but without residues.
• Poor -presence of residues.
The endoscopic diagnosis and complications were also recorded. Statistical analysis was based on Fisher and chi-square tests, with values of p < 0.05 considered statistically significant.
Forty of the 80 patients in the study received 10% mannitol for bowel preparation and the other 40 received sodium phosphate. Table 1 displays the data of the two groups. No statistically significant difference was noted regarding gender or age between the groups.
RESULTS
The biochemical analysis demonstrated a significant rise in serum sodium and phosphorous and a marked drop in potassium and calcium in Figure 1 -Graphs, illustrating weight and laboratory examinations.
Group NaP compared to Group M (p = 0.0001). Nevertheless, there were no clinical symptoms. A slight increase occurred in hemoglobin (p=0.16), hematocrit (p=0.36), and serum osmolarity (p=0.74) in both groups, but these were without statistical significance. Weight loss (kg) in both groups was similar, 0.80 ± 1.4 for the Group NaP and 1.1 ± 1.2 for the Group M, without a statistically significant difference between them (p=0.42). Figure 1 illustrates weight variations and laboratory parameters between the two groups.
Bowel preparation was judged excellent or good in 85% of cases prepared with sodium phosphate and in 82.5% prepared with mannitol (p=0.37). A poor preparation was obtained in 15% and 17.5% in Group NaP and Group M respectively. In three patients who had been prepared with mannitol, it was impossible to complete the colonoscopy because of poor bowel cleansing. Table 2 displays patient distribution based on quality of bowel preparation and solution utilized.
Nausea and vomiting were the most frequent undesirable effects reported by patients of both groups. They occurred in 50% and 18% of those taking sodium phosphate and in 30% and 18% in those taking mannitol, respectively. Eight patients receiving sodium phosphate had been prepared for a previous colonoscopy with mannitol, and six of them claimed better acceptance of sodium phosphate. The Fisher test did not demonstrate a significant difference between the two groups for these variables (nausea, p = 0.11; vomiting, p = 1.00).
Distribution of endoscopic findings according to the type of the solution is displayed in Table 3 . There was no statistically significant difference between the two groups (p > 0.01).
DISCUSSION
The success of colonoscopy is directly related to the degree of bowel cleansing since it is based on perfect visualization of the colorectal mucosa. Thus, with improper cleansing, small lesions can be obscured by fecal residues in the lumen, impairing detection and treatment of various colonic diseases.
The ideal method for precolonoscopy preparation should be effective, safe, easily administered, and well tolerated by the patient. Anterograde methods fulfill these requirements and have gradually replaced the conventional method, based on diet, laxatives, and enemas. Mannitol and polyethyleneglycol (PEG) are currently the most commonly utilized oral solutions, each with inherent advantages and disadvantages [1] [2] [3] [4] [5] [6] . Both solutions accomplish adequate colonic cleansing when properly administered.
The monosaccharide mannitol solution is almost non-absorbable in concentrations ranging from 5-20% and volumes of 500 to 750 ml. Its effect is due to the promotion of osmotic diarrhea with practically no absorption of water. Various studies have confirmed the effectiveness and safety of this solution for colonoscopic preparation and have achieved excellent or good results in over 90% of cases 1, 2 . Because of the risk of explosion during electrocauterization resulting from fermentation of mannitol by hydrogen-and methaneproducing intestinal bacteria, its use has been criticized and restricted in various centers in the United States and Europe [17] [18] [19] . PEG preparations eliminate risk of explosion and are osmotically neutral, thus reducing the possibility of promot- [7] [8] , and children 14 . The present study was motivated by the good results obtained with the sodium phosphate solution for mechanical bowel preparation for elective colorectal surgery presented in the literature 21 and by our own experience 16 confirming better acceptance of sodium phosphate, especially because of the small volume utilized for colonoscopic bowel preparation. Some researchers have also demonstrated the advantages of sodium phosphate solution, especially comparing its use with the PEG solution [9] [10] [11] [12] [13] [14] [15] . In the present study, we compared the use of sodium phosphate and 10% mannitol, since the latter has been our method of choice for bowel preparation for colonoscopy for many years. We were not able to find a report of a similar investigation comparing sodium phosphate and mannitol, probably because of the preference for PEG in the majority of American and European medical centers.
The number of side effects was similar in the two groups, especially regarding nausea and vomiting. Despite more frequent bouts of nausea (50% vs. 30%) in the sodium phosphate group, the incidence of vomiting was identical in both groups (18%). Probably, the routine use of metoclopramide in patients receiving mannitol contributed to their lower incidence of nausea. In the literature, the incidence of nausea and vomiting resulting from sodium phosphate ranges from 11.2 to 44.3% and 5.4 to 8.6%, respectively 11, 10, 15 . Frommer 15 compared sodium phosphate and PEG in 486 patients submitted to colonoscopy and found a greater incidence of minor side effects, such as, nausea and vomiting in patients prepared with sodium phosphate. However, the majority of articles comparing the two solutions (PEG x NaP) mention a lower incidence of side effects with sodium phosphate [9] [10] [11] [12] [13] [14] 16 . The acceptance of ingesting one solution versus the other is difficult to compare, since acceptance is a subjective variable, perhaps reliably reported only by patients who have taken both solutions. In the present study, eight patients in the sodium phosphate group had been prepared with mannitol for previous examination, and six of them indicated better acceptance of sodium phosphate. The other two did not perceive a difference. Vanner et al. 9 deemed sodium phosphate more easily acceptable than PEG in a prospective study including 102 patients, and 37 of them who had been previously prepared with PEG stated their preference for sodium phosphate. Other reports have demonstrated that there is no significant clinical difference in the incidence and intensity of side effects, but that swallowing a smaller volume of sodium phosphate solution compared to PEG is more easily accepted [10] [11] [12] [13] [14] . Hyperphosphatemia and hypocalcemia were the most common laboratory changes found in the sodium phosphate group, but there were no detectable clinical symptoms. Various articles have mentioned temporary hyperphosphatemia after the use of sodium phosphate [9] [10] [11] [12] 15 . Although there are no reports of clinical problems due to increased serum levels of phosphate in normal adults, sodium phosphate should be avoided in patients with renal diseases 9, 11, 16 . There was also greater retention of sodium ions, and greater loss of potassium in patients taking sodium phosphate, but without associated clinical symptoms in any of the cases. Nevertheless, this data obliges us to issue a warning restricting the use of sodium phosphate in patients with congestive heart failure or cirrhosis with ascitis.
Concerning the quality of bowel preparation, both solutions obtained similar results, with excellent or good in 85% and 82.5% respectively for sodium phosphate and mannitol. Our data is similar to those obtained in other investigations studying the effectiveness of sodium phosphate for colonoscopy [9] [10] [11] [12] [13] [14] [15] . Some researchers consider sodium phosphate more effective than PEG for bowel cleansing, justifying these results on the basis of the greater acceptance of sodium phosphate, which requires a markedly smaller volume than PEG 9, 11, 13, 14 . The examination was discontinued in three patients taking mannitol due to inadequate cleansing, because of vomiting in two of them.
The use of sodium phosphate has been associated with coarse macroscopic changes in the bowel mucosa 20 . These changes range from friability and hyperemia to aphthoid injuries. However, we did not note these changes in any patient in the present study.
Based on the results of this series, we conclude that bowel preparation for elective colonoscopy may be equally effective and safe with either mannitol 10% or sodium phosphate solutions. However, due to the smaller volume necessary for adequate bowel cleansing, sodium phosphate seems to be better tolerated than mannitol. This is especially important in patients with difficulty in swallowing large volumes. Perhaps routine administration of an oral or parenteral antiemetic can further improve acceptance of sodium phosphate. However, retention of phosphate and sodium ions in patients with renal problems, liver diseases with ascites, and those with congestive heart failure makes the use of sodium phosphate solution inadvisable in patients with these complications. 
RESUMO

